Context: To analyze the effect of sowing dates and weeding treatments on growth attributes such as total dry matter (TDM), leaf area index (LAI), net assimilation rate (NAR), crop growth rate (CGR), leaf area ratio (LAR) of three rapeseed (Brassica campestris L.). Objectives: The objective of the study was to identify the growth in relation to sowing dates and weed competition and identify the weeding number for better growth of rapeseed. Materials and Methods: This investigation was arranged as factorial experiment based on the split-split plot design with three replications. Four sowing dates were including 18 October (S1), 12 November (S2), 17 November (S3) and 3 December (S4) and three weeding treatments were no weeding (WO), one hand weeding (W1) and two hand weeding (W2) and three varieties viz., BINA Sarisha-5, BINA Sarisha-6 and BARI Sarisha-14 were investigated.
Introduction
Rapeseed (Brassica campestris L.) ranks first among the oilseed crops of Bangladesh. Rapeseed occupies almost 71% land whereas the other oilseeds in the rest of the land. It covers about 61.2% of the total acreage under oilseed and 58% of the total oil seed production (BBS. 2010) . Rapeseed has a better teste as well as highest level of unsaturated fatty acid. And thus helps lowering blood cholesterol levels (Marwat et al. 2003) . It is also a rich source of oil and protein and contains more than 40% oil (Weiss1983).
As wheat and rice are the staple food crop of Bangladesh, so lesser attention is given to oilseed crops of rabi season. That is why rapeseed is only grown on almost rainfed and less fertile areas. As a result not enough edible oil is produced to fulfil the domestic requirement. So edible oil is imported by spending a lot of foreign exchange. Many physiological processes associated with crop growth and developments are influenced by sowing date. Appropriate time of sowing enables the crop plant to enjoy suitable climatic conditions for their growth and development which largely influence yield (Paul and Sarker 2003) .
Rapeseed is a smoother crop because of its larger leaves, rapid growth and early canopy closing. Still weed competition is very critical during the early stand establishment particularly the parasitic weed (Joel et al. 1995) . Due to smaller seed size of the crop it is difficult to separate weed seeds from it. Several methods have been used for weed control in canola, like hand weeding, cultivation in row cropping and use of chemicals. But most reliance is made on hand weeding. Khan et al. (1995) suggested the use of postemergence with hand weeding for controlling weeds in rapeseed if proper pre-emergence herbicide is not available. The present study was undertaken to investigate the impact of optimum sowing date and suitable weeding treatment on growth dynamics of three rapeseed varieties.
Materials and Methods

Experimental field
The experiment was carried out at the experimental field of Rajshahi University Campus (Agro-Ecological Zone 11), Bangladesh (2475 N latitude and 9050 E longitude) during the period from October 2006 to March 2007 and October 2008 to March 2009 growing seasons. The soil type was silty loam, having pH 7.5 as well as 35% of field capacity.
Treatment
The experiment was laid out in a split-split plot design with three replications. Each replicated field was divided into four main plots for sowing treatments (S1 = 18 October, S2 = 2 November, S3 = 17 November, S4 = 3 December). Each main plot was divided into three sub-plots for weeding treatment (W0 = no weeding, W1 = one hand weeding, W2 = two hand weedings). Each sub-plot was lastly divided into four sub-sub plots for three varieties (namely BINA Sarisha-5, BINA Sarisha-6 and BARI Sarisha-14 ) of rapeseed. Each plot size was 4 m 3 m, i.e., 12 m 2 having a plot to plot distance 1m to the North-South, 2 m to the East-West; replication to replication distance was 2 m, row to row 30 cm, and plant to plant 10 cm approximately. Border rows were not considered because of the border effect.
Data analysis
At harvest, the three middle rows were used for sampling. For growth analysis, ten plants from the middle of each plot were harvested at 7 days intervals and the first harvest was taken at 20 days after sowing (DAS).The following traits were studied; TDM, LAI, CGR, NAR and LAR. Analysis of variance was performed with a personal computer using the IRRISTAT software. A factorial analysis of variance (ANOVA) was performed for all the parameters. Statistical analysis was carried out according to Gomez and Gomez (1984) .
Results and Discussion
Analysis of variance indicated that the differences among the sowing dates and weeding treatments were found to be significant for all the growth attributes at most of the growth stages.
Effect of sowing date
In the present experiment, the highest TDM was found to be in plants grown under S1 condition and lowest under S4 condition at all the stages of growth (Table 1) . Similar results were reported in rapeseed by Dehdeshti et al. (2006) and Hokmalipour et al. (2011) . TDM increased slowly at the early stages of growth and then increased rapidly with the advancement of plant age. Similar result was reported in rapeseed by Kundu and Paul (1998) , Dehdeshti et al. (2006) and Hokmalipour et al. (2011) . S1 plants had higher LAI than the plants of other sowings (Table 2) . Similar result was reported by Clarke and Simpson (1987) and Paul and Kundn (1991) in rape and Hussain et al. (1997) and Ghosh et al. (2003) in mustard. Starting from lower value, LAI reached a certain value and then declined with plant age. Similar result was reported by Prodhan and Ghosh (1986) and Samanta et al. (1997) . Based on the findings, at different sowing dates, CGR was higher in the early sown plants. The highest CGR was in S1 plants (Table 3) . Similar result was obtained by Biswas et al. (2002) in blackgram and Hokmalipour et al. (2011) in canola. CGR increased up to a certain peak and thereafter declined and then increased gradually and sharply reached their highest value and again declined at the later stages of growth. Similar trend was also observed by Clarke and Simpson (1978) in rape and Mondal and Paul (1992) in mustard. In the present investigation, the highest NAR was found in the second sowing when the maximum temperature was 30C. Wilson (1966) reported that NAR of rape, sunflower and maize growse with temperature up to maximum at 28C. With a few exceptions, NAR increased very slowly at the early stages, then reached its peak and declined thereafter (Table 4) . A similar occurrence was evident in mustard by Paul (1992, 1994) , in rapeseed by Sarker and Paul (1993) . S2 plants had the highest LAR at 1 st harvest interval in the 1 st year and S4 plants in the 2 nd year (Table 5 ). S1 plant had the lowest LAR at last harvest interval. Similar result was reported by Paul (1992, 1994) in mustard. Lower LAR might be due to abscission of older leaves at the later growing stages. Similar result was also reported by Islam and Paul (1986) in rape, Mondal and Paul (1992) in mustard. Effect of weeding TDM was higher in all the weeding plants than in the control plants (Table 6 ). Increased weeding level increased TDM. W2 treatment had the highest TDM. Similar trends of the effect of weeding were also observed in rapeseed by Rajput et al. (1993) and Rashid et al. (2007) . Higher LAI was in the weeding levels than in the control. The highest LAI was in W2 treatment. Miri and Rahimi (2009) reported that in rapeseed lack of weed competition and increased weed free duration can result in increasing crop LAI. Miri and Ghadiri (2006) also showed that in safflower plants weed free plots reached its maximum LAI earlier and maintained a maximum LAI for a longer period compared to weedy check (Table 7) . Higher CGR was in the weeding plants than in the control (Table 8 ) and the highest CGR was in the W2
treatment. This result is in agreement with crops like rapeseed by Mousavi and Shimi (2004) , in canola by Pourazar and Shimi (2004) and Marwat et al. (2005) . The highest NAR was observed in W0 plants at 56-63 DAS (Table 9) . NAR increased very slowly at the early stages, then reached its peak and declined thereafter. Similar result was reported by Yadav et al. (1995) , Khan et al. (1995) and Singh et al. (2000) in rapeseed and mustard. The highest LAR was in the W1 plant at the first harvest interval and the lowest was in W0 plant at the last harvest interval (Table 10 ). 
